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INTRODUCTION Hardware failures occur every day. Disks and

tapes fail regularly, sometimes several times a
day. Frequently, failures are automatically
recovered. But it consumes the use of expensive
computer resources resulting in system
degradation. And when a hard (permanent) failure
occurs there is real trouble. System crashes.
Equipment downtime. Abended jobs. Data loss.
Then the system must be reloaded, files rebuilt,
and lost jobs rerun. All very time consuming —
and all very expensive,

Unfortunately, nearly all data centers and their
managers have felt powerless to do anything
about the problem. “‘Let the CE take care of it”
has been the prevailing attitude.

But now, something can be done: ALARM —
HARDWARE RELIABILITY MEASUREMENT
SYSTEM. It does a lot more than measure
reliability. ALARM manages vendor hardware
maintenance. ALARM controls inhouse media
maintenance. ALARM enhances the performance
of a data center and dramatically reduces system
downtime caused by hardware and media
failures.
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QUESTIONS ALARM ADDRESSES

ALARM can help the DP manager answer
a variety of questions.

VENDOR MAINTENANCE
* |5 the maintenance dollar well spent?

e« How can the hardware vendor's responsiveness be
improved?

* How can maintenance be concentrated where it is
needed most?

e What statistics support the data center's
contentions in data center/vendor meetings?

» Does preventive maintenance cause more problems
than it solves?

RELIABILITY
* How reliable is the equipment?

= |s the equipment less reliable than similar
eguipment in other data centers?

* \Whatis the effect of temporary failures on the
system?

* |sthe equipment performing better or worse than
last year?

» Which vendor has the most reliable equipment?
= What devices are failing and why?

OPERATING IMPROVEMENTS
* Are critical data sets on the most reliable devices?

* Which tape volumes should be replaced to avoid
losing an important production job?

= Which jobs are using error-prone media?
+ How often and when should tape drives be cleaned?

s Which device is sending out warnings that itis
about to go out of service?




4 FEATURES AND BENEFITS

REALTIME WARNING OF
IMPENDING FAILURE

FAILURE AND USAGE HISTORY
DATA FOR ALL DEVICES

FAILURE AND USAGE HISTORY
DATA FOR MEDIA

IPL REPORTING

INDUSTRY COMPARATIVE

REPORTING

DATA INTEGRITY AND
ACCURACY

Allows operator to take corrective action before

failures cause a system crash, thus reducing

downtime. (OS sites only.)

Provide a complete profile of data center failure
problems, DP managers can then manage
maintenance for all equipment.

Control media failures (tapes, disks and mass

storage) by ‘weeding out' bad velumes. Reduce job

failures, reruns, and user dissatisfaction.

Gives the DP manager a quick overview of all IPL's
and system downtime — important management
information.

Provides comparative reliability data on plug-
compatible equipment. Evaluates quality of
maintenance compared o other data centers,

Provide a conceptually accurate system by use of
manual overrides, mean-time-to-failure measure of
reliability and all device and media reporting.




FLEXIBLE ERROR
DEFINITIONS

HISTORICAL COMPARISONS

THRESHOLD BASED
EXCEPTION REPORTING

ACCURATE RELIABILITY
MEASUREMENT

FLEXIBLE REPORT
GENERATION

USER EXIT INTERFACE

Insure that common failures are uniformly
identified and treated. Pinpoint the problem and its
cause, thereby reducing the time needed to put the
equipment back in service, Optimize maintenance

efforts and reduce maintenance costs.

Allow the DP manager and maintenance personnel
to place current failures in perspective with long-
term norms.

Reduces output significantly to allow the user to.
concentrate on the worst case devices and media.
Identifies specific volumes that are error prone.
Facilitates predictive maintenance.

Eliminates media and environmentally caused
failures to accurately reflect hardware
performance and qua Itty of the maintenance
service.

Provides the data you need when you need it.
Generates exception reports based on failure
thresholds, failure trends, and usage. Also provides
reports based on time peﬂOd and devlce s&lechon

Enables data centers to customize the preduct i
meet their own unigue requirements.



6 GENERAL SYSTEM FLOW

COMPUTER OPERATING SYSTEM
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ERROR MONITOR VOLUME AUDIT
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REPORTS
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® Media Audit




SYSTEM COMPONENTS 7

The principal components of ALARM include:

* Online Monitor User Comparison Service
« Offline Monitor Error File Analyzer
* Maintenance Reports Historical Data Files

* Data Base Report Generator * Data Base Modification

ONLINE MONITOR USER COMPARISON SERVICE
Provides timely warnings of system degradation Provides comparative reliability data on plug-
and potential hardware failures. compatible hardware of various vendors.
Results in low overhead — only invoked when a Determines the reliability of hardware and
record is written to the Error File. maintenance service.

Driven by failure rate thresholds,

Reduces occurrence of permanent failures,
(OS5 sites only.)

ERROR FILE ANALYZER

Simulates online monitor. Provides interpretive function of error data in the
Reads active Error File and generates timely Error File.
exception reports. Specifies up to one hundred Error Definition

Statements for each device. (JSI supplies

Loiormices whothor walingine sSagesvcie primary set of Error Definition Statements.)

missed by the operator.
Determines activily level on cansole,
Determines extent of Online Manitor overhead.

MAINTENANCE REPORTS HISTORICAL DATA FILES

Provide data for management and technicians. Collect Historical information for all hardware
Reduce output significantly through exception and all volumes.

reporting. Include long-term, mid-term, and short-term

Control inhouse media mainlenance and vendor counts of failures and usage.

hardware maintenance.

DATA BASE REPORT GENERATOR DATA BASE MODIFICATION

Provides long-term history of failure and usage Insures data Integrity through manual override
trends for volumes and devices on a specified capability.

basis.

Corrects Error File inaccuracies.
Produces reports on demand — not limited (o
end of the month.

Produces history and reliability reporls.

—Eﬁ -



8 SYSTEM OVERVIEW

The appropriate Error File
(SYS1.LOGREC for OS users, SYSREC
for DOS/VS users, and Recording
Cylinders for VM users) is the primary
source of input to ALARM. When this
data is processed, daily technician
and management maintenance
reports are produced as the usage
and failure data is accumulated into
ongoing ALARM history files. ALARM
automatically compartmentalizes the
historical data by specific days,
months, and long-term accumulations.

Extensive data editing is done during
the update process to assure data
integrity and accuracy. Several fields
of the Error File records are checked
for logical and format errors. Atestis
made to see if the records have been
processed in a previous update. Any
record processed previously or found
to be in error is bypassed, counted,
and optionally listed for additional
analysis.

ALARM uses a set of Error Definition
Statements for each type of device in
order to:

» define the source-bit pattern of the
errors

= specify error threshold levels that
force reporting a given type of
error in the maintenance reports

« gpecify whether this error
definition is to be associated with
the hardware or media report

+ indicate what maintenance is to be
performed when the failure
threshold is exceeded.

Each device can accommodate up to
one hundred Error Definition
Statements. JSI provides an initial
set of statements that can be
supplemented by each data center if
desired.

ALARM maintains two continuous
history files — the Device History File
(DHF) and the Volume History File
(VHF). The DHF contains a record for
each device in the system. Data on
separate CPU's may be integrated or
kept separately. Each DHF record
contains fifteen sets of accumulators:
one set for each of the last fourteen
days and one installation-to-date
(historical) accumulator set.

These are maintained for every error
definition for each device. In addition,
four monthly counter sets are
maintained for accumulated
permanent and temporary failures

All of the same information described
above is also maintained for
usage data.

A

The VHF contains one record for
each volume processed by the
system. Each VHF record contains
failure and activity data partitioned
into fifteen sets of accumulators: one
for each of the last fourteen months
or uses of the volume, plus the long-

term historical counter. Monthly
accumulators for the previous four
months are also maintained for usage
and failures.

*




(e

On a monthly basis, or whenever
desired, a series of management
reports can be requested that list
selected information from these two
files. These reports show mid-term
and long-term trends to determine
how well the equipment and
maintenance service is reacting to

implementation of data center
standards. Control cards specify the
time period, media, device class, or
devices that are to be included.

The ALARM routines that perform
threshold tests have been written for
OS users so that a copy may be linked
into the operating system (LINKLIB
OR LPALIB) and function as a
realtime, Online Monitor that
produces console messages. It can
be turned on and off by operator
command and can monitor any

subset of devices and any specific
type of errors desired. Text to be sent
to the operator can be customized
without software changes. One
potential use of the Online Monitor is
to direct tape drive cleaning based on
detection of increasing error rates.

All users are provided routines to
simulate the Online Monitor. They
read the active Error File whenever
desired and produce the messages
that would have been generated by
the Online Monitor. This is useful to:

1) determine if any warning
messages were missed by the
operator; 2)determine CPU utilization
of the Online Monitor; or 3) be used in
lieu of the Online Monitor.

The system will produce a small tape
file containing three-months
cumulative data on the perfarmance
of each hardware class for each
vendor. When all of the data tapes
have been received by JSI, reports

are generated comparing vendors
and similar equipment at different
installations. These ALARM User
Comparative Reports are then
distributed to all participating users.




10 DESIGN CONSIDERATION AND CONCEPTS

To obtain an immediate and
significant return on the
user’s investment

Toincrease CE proficiency

Current economic conditions demand that data center management consider
carefully what software products they invest in. ALARM was designed to meet
an exacting set of operational requirements. These design considerations
provide an excellent guide for evaluating any hardware reliability measurement
and vendor maintenance accountability system. The system should:

e Support all equipment including TP, ¢ Maintain failure and usage records
consoles, etc. for all disk, tape, and mass storage

* Provide a realtime hardware and volumes

media failure warning feature » Have a flexible report generation
» Measure hardware caused failures capability

only and not those caused by the » Provide for exception, time period,

environment and device selection reporting

* Provide a consistent measure * Have a data base modification
comparing all computer equipment: capability

mean-time-to-failure + Have flexible error definitions

R rd all temporary fail o ; "
& REsEsl By * Maintain a failure and usage history

= Provide a user exit interface for record for all devices in comparable
system customization terms

These factors and more form the underpinnings for the development of ALARM.
To better understand how JSI addressed these guidelines, the following section
lists these considerations as a series of positive '‘to do’' statements followed by
design logic.

Economy, proficiency, maintenance, and control

Improving the performance of computer hardware is a frequently overlooked
data center cost control factor. Reruns due to hardware induced errors, actual
downtime, and unseen system degradation are all cost consuming parts of any
system. Through an effective program of hardi'\f;'are maintenance, these
problems can be held to a minimum. And . . . your system will experience an
immediate utilization investment return.

Under some operations, ALARM can actually save the purchase cost every
single month after only a few weeks of operation. That's significant.

The cost of equipment maintenance as a percentage of equipment purchase
price is climbing. Rapidly. |t may well double in the next five years.
Simultaneously, the level of maintenance service is falling — primarily due to
the lack of trained, experienced personnel. As the installed base of equipment
expands, there simply are not enough skilled CE's to go around. The result?
You guessed it. Lots of equipment downtime resulting in costly recoveries,
costly reruns, and costly data base reconstruction
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To control inhouse Until ALARM, the DP Manager has been relatively powerless to reduce such
maintenance standards and problems. ALARM gives him an effective tool fo manage inhouse maintenance

: : standards and control vendor maintenance in such a way that improved system
vendor maintenance service performance is virtually guaranteed.

To control failures induced ALARM assures the maximum availability, reliability and performance of the

computer hardware and media by controlling equipment and media failures
by t.he data center induced by the data center environment. ALARM monitars the guantity and
environment. guality of the maintenance service and controls its execution. ALARM can be
used to establish maintenance goals for hardware and media, then monitor
equipment utilization and failure incidents to assure that appropriate action is
taken to meet these goals.

Without ALARM — forget it. Without ALARM, it is simply impossible for data
center management to get involved in reliability, There isn't another product
available that even comes close to offering the essential features that ALARM
provides.

Permanent and temporary failures

To report permanent and Permanent and temporary failures are recorded on the Error File for all
temporary failures on all hardware components in the data center. ALARM reports and maintains failure
and usage data an all of these components. An IBM permanent failure is

devices and media. )< recorded on the Error File whenever an error recovery routine has exhausted its
retry procedure. The number of retries, logged as temporary failures, varies
according to the type of error and type of device.

To measure hardware It is important to recognize that such failures may be due to media defects,

reliability excluding improper hardware handling, power fluctuations, or a number of other

environment factors and do not necessarily imply that the hardware requires

environmental factors. repair. ALARM defines permanent failures as hardware requiring maintenance

J( action so that a true measurement of hardware and maintenance reliability can
be obtained.
To provida data base Because a data base modification capability has been provided, data center
| modification capability. induced failures are not attributed to hardware in the ALARM system. This

feature is also used to correct unrecorded system failure counts.




12

To provide meaningful ALARM minimizes distorting equipment reliability measurement. Only the first

measurement of reliability. permanent failure indicates repair requirement. Additional failures are
generated because of continued equipment use — an operational prerogative
— and certainly shouldn’t be used for measuring reliability. However, these
additional failures are recorded by ALARM for the purpose of providing total
permanent failure patterns. ALARM's definition of permanent failure is more
meaningful in evaluating maintenance service or eguipment reliability.

Torecord all temporary Temporary failures provide a measure of system degradation introduced by
failures. error recovery procedures when hardware fails. ALARM counts all temporary
failures, not just those interrupting the operating system.

To maintain complete and The importance of maintaining sufficient short-lgrm, mid-term and long-term
comprehensive data in data cannot be over emphasized. The ALARIM history files contain short-term
history files data for the previous fourteen days (or uses in the case of med|a}_‘ m:d-te_rm data

f for the previous four months, and long-term data recorded by an installation-to-
date counter. Maintaining any less data would lead to erroneous reliability
measurements and would be insufficient for predictive or preventive
maintenance,

Measuring reliability

To provide reliability The use of repetitive failure counts as a measure of hardware reliability would
statistics that emphasize only be meaningful if all hardware were used equally and in the same manner.
p . Since this is not the case, there remain only two reasonable alternative
_mean-tlme-to-fallurg butalso methods of measuring hardware and maintenance reliability: 1) amount of
include usage-to-failure data.  ,ctivity 1o failure: and 2) amount of time to failure. Traditionally, the former
method has been used.

For disk drives, for example, it has been the number of seeks per failure; for
tapes, the number of start I/Q's per failure. However, a high level of hardware
usage should only indicate a higher required level of maintenance service, If
timely predictive or preventive maintenance is performed, amount of /O will not
cause hardware failures. Therefore the amount of time to failure — or mean-
time-to-failure (MTTF) — is a far superior means of determining hardware and
maintenance reliability.

To measure reliability usinga  Using MTTF has several other advantages. Itis easy to understand and already
common basis for all in common use for measuring reliability in the electronics industry. |t provides a
hardware common basis for all computer hardware. Finally, it does not bias hardware or

’ maintenance reliability statistics.

)( For those who insist on the more traditional usage-to-failure measurement,
ALARM provides that calculation as well. Butdon't be surprised to learn that
the devices shown to fail most frequently are often the ones least used.
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To provide flexibility in report
generation.

To summarize and report
precise and comprehensive
failure definitions.

To view all thresholds within
fixed time periods.

To enhance predictive
maintenance through the use
of an Online Monitor.

ALARM provides an extremely flexible report generation capability. Reliability
measurements are provided whenever desired — not just at update time or end
of month. Exception reporting is based on threshold counts or statistical trend
analysis. Time period and device selection criteria also satisfy specific
reporting needs.

Predictive and preventive maintenance

A few years ago, the preventive approach was the accepted method of
hardware maintenance. Devices were turned over to the CE's for maintenance
at regularly specified intervals. This approach is still regularly practiced by
many data centers today. However, preventive maintenance should be, but
seldom is, performed on the basis of need established by hardware usage and
failure trends.

Currently, the emphasis is on predictive rather than preventive maintenance.
Using this approach, the CE analyzes Error File data to determine whether a
failure pattern appears for a given device. ALARM defines and reports up 1o
one hundred precise failure definitions for each device thereby relieving the CE
of this laborious task.

Each combination of error sense data that makes up a failure pattern and
affects required equipment maintenance has been defined by highly qualified
vendor maintenance personnel. Common types of hardware failure can be
identified, along with the maintenance action required to correct the problem.

ALARM therefore maximizes the proficiency of maintenance personnel and
allows CE's with relatively little experience to function efficiently and effectively.
Error definitions are associated with threshold counts which are used to
indicate the number of such failures that must occur in order to trigger a
maintenance activity. All thresholds are viewed within fixed time periods.

Through the use of its Online Monitor, ALARM enhances predictive
maintenance. ALARM's warning feature flags hardware experiencing
excessive temporary failures at the moment of occurrence. Carrective action
can be taken before permanent failure takes place thereby reducing system
downtime significantly. Currently, the Online Monitor is available to OS sites
only.



14 REPORTS

ALARM can produce several classes Usually maintenance reports are

of reports. However, for illustrative produced daily during history file
purposes, they are organized in update, and management reports are
functional areas of: produced from the updated history

files. However. it should be noted

; . that many of the reports can be

¢ Media maintenance produced at update time or on

* Management demand. In addition, two of the
maintenance reports are produced by
the Offline Monitor,

s Hardware maintenance

HARDWARE MAINTENANCE REPORTS

These reports provide sufficient the failure threshold provided on the e |PL History Report

information to control hardware Error Definition Statements is e Device Maintenance Report
maintenance activity. However, reached, the errar data for the ) ) .
extensive use is made of exception problem device is reported alongside ~ ® Failure Bias Report For All Devices
reparting to limit output and to appropriate history information. The s Device History Report
concentrate maintenance where the Hardwgre Maintenance Reports e Device I/0 Error Audit Report
problems are the greatest. Normally, include:

these reports are produced when the
current Error File is processed —
during update of the history files. If

IPL History Report

lis I'Epﬂl'f lists any IPL's which cccurred ALARN JOMNSOH AWML TEML, I&C. Ris UATE — (L/LES8Y
during the update cycle. In multi-CPU VR ok PR HE a¥Athins T
centers, each CPU is grouped and listed in 1 2 4
CPU serial sequence. The time gap between v, [EBERER N SSDIE e S YR EE T SEREGE
the time of the IPL and the last entry prior to vy 08 HLALSI0 OL.ONY  OL/ISFED OD.5%.25  WDR NG DRENEDH

the IPL is the estimated downtime and is xeEn 1.9 OLALS/A0 BR00.00  @L/15430 0%.01.33 [ DEVEDE END PENTIING 3

maintained in the history files, along with rxnaxn O OZENFEO E3.ET.ON  OLALSAD 13.23.86 WM CRU-OREORE FATLURE

the elapsed time of the cycle. Both times ceu o sz
are used in the MTTF calculation seen on

other repaorts,

1 The downtime estimate in hours and
minutes is derived as the difference
between the IPL time and time stamp of
the previous record.

2 The Error File record type of the previous
record prior to |PL.

3 The possible cause is based on the nature
of this previous record.

4 Space for shift supervisor comments for
those data centers maintaining a
permanent daily downtime notebook.

e o 8 ® ® ® ® ® © ® ° & & & & & & @
e @ @ @ ® & ® @ ® ® ® @ O ® & @ @ O
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Device Maintenance Report

This exception report lists the specific
devices whose error cccurrence exceed the
specified threshold of acceptance. Its
primary audience is maintenance personnel
and therefore breaks and page ejects on
change in vendor. This isavery useful
report to control day-to-day maintenance
activity.

1 Total number of times since tracking this
device that this type of error has had its
threshold value exceeded.

2 Maintenance Code is intended for use by
the data center to indicate the probable
maintenance action that should be taken
to correct the problem.

If specified on the Error Definition Card,
astatistical subroutine is executed that
back-checks the last 14 days to check for
failure patterns.

w

4 A work space area that can be used by the
CE to show data center personnel that
appropriate maintenance action has been
performed.

Failure Bias Report For All Devices

This report lists the devices responsible for
at least 809% of the total errors in descending
error count sequence. There is a separate
list for both permanent and temporary errors.
This report can be used to assure that
maintenance is concentrated where itis
needed the most.

1 This report can be run from the history
files for longer time periods than one day.

2 This report can be limited to device type
(e.g.. disk, tape).

3 Few devices generating large number of
failures on a regular basis may indicate
requirement for major overhaul or
replacement.

4 By sorting in descending sequence, the
problem devices are listed at the
beginning of the report.

BLARN
VERLION 1.

DEVICE T TrAEs

i
DESCRIFTION TeRE

ADORF S5 EACEEDED LuE COUNT SER AL
TESP Rim EFROAS (155 ) 40E L) 5 17 eLFLSSAE AL TEAERE
REAM 8 /s FREQHL 1403 4OE &1 1 L alfLsseg w2 e
TEMP ®fw EREORS .33 LoE 53 5 . D1FLSSRS LLES YEVERY
SERM EiW EERORS w2 4y an i [T [ smprer
JATE GHECK e ) 2 ' 0LFESIae win FrEEEy
TESP Rim EREIES a0 aCyiBCL) ATs 5 3 OLFEIFED Al AEEIER
TEMP BiW ERROAS W20 sCziscel 398 5 51 alfissan wal i
FEMP REW PRMIMS 20 &CHIBCA) 05 5 26 oLfI% R0 Ao AEXFAE
FEEW Riw [RROAS 1520 aa L i oLFISsED L1 NERYEE
TEMP R/wW ERRDRG w20 b4 st 5 SET I Ty T YT gl
PEEW Rfw ERRIAS 29 wES aa L 2 oLFISsEO A2
TEuR biw ERROAE 3420 L% 13 u i8% OlflssEn il
TEMP B/fw EER[AS w0 LI LY s ELd aLFIS/ED Aal
TEMP Rfwm ERRONS 34520 BLA W & 20 nLFysSsan Al
TEME Ryl ERROAE [TV 6L 181 . 23 0LF13sA0 anl
TEMF Rim ERMIMS ¥a20 SLCIBCL) LLL] > 10 opFINsAn Aal AHIAAY
TEMF Rfw FEE(HG %20 L8 LY 5 b oLrEsid0 Al wEwEEn
PERM Miw ERROAS A=30 L] L1} I} Ll aLfIssan Aoz AEarxe
UL UL THELK a5l ais 344 3 i 1 oLeissan a4 e
SUEPMENT CHECE W30 aga 518 ] ¥ apr1ssa0 AS HENENY
Sram RCAD CAMORY 800 ald OATLY ERROR TREMD DESER¥ED GLALSFRG ALk HuEaxw
TERF whHTE FRACHS 3800 ALE CBALLY ENRDA TAEND CHITRVED s e W
TEWF A/w PRADEG CHK sa0d als 257 5 3 SAALEIBS anL NEEVEN
FUSER SFA. -2K Tar aang a8 150 5 & SALSSEO THr AMANEN

oW NSon STSTENS, THCa

DEVICE WEINTENANCE MCFDAT
VERDDE NAWE [ak

1 2

THECHEOLT TRRCR  THRCSMOLD MALMTHCE.  CRu
WAL OATE LORE

OATE
FIRED

UM Okie - 0L/ 16 80
PacE ¢

4

REPALR
TINE

® @ ® @ ® & ® ® ® O % 5 5 % O O & & O 0 OB

ALARM
WERSEON L.

joMn s
BAELURE Wiad
WEFTIRT REFEECTS OATS FOR 0EFL0008 1

Il PEACENT GF UEVICES EXPERLEWCED
& s

SYLTENGE, LWL HUM DATE = O1/0a/80
PAGE L

HEPORT FUE ML DEVICEL

% PERCENT DF DEVICES EXPERITNCED 3
103 PERCENT OF TEMPORALY FAILE
2 OUVIEES CUT OF
#54 TEMP FAILS DUT OF

4 PERCENT DF PIARANENT FAlL
% DEVICES OuT OF 390 DEVICES
£37 PERW FAILS OUT OF  13& FAILS

DEV-TYPE ADORES S VENDOR  BERM FAL
3270 acs CuNTER

1270 Al cumTEN

o0 ain (L]

27t a1 [L2]

el oed COATEN

1ty ek TIATER

e 408 CIHTEN

27an asg CUATEN

2741 184 COMTER

T4l w40 CUnTEn

274 adi EOMEEN

aure gl LEATEN

2141 bee casTen

2740 oB% canres

(E2 1] (Lt CasTER

i BT caaTEy

szrn ane cumren

3270 a7 cuMTEw

azTe sot cantek

Ls BEV-TH?E LDORESE wvingos i Falis
s 2430 sLy ET] te]
12 1803 st 104 1%
2 w420 e ina a2
T 4 ¥hae ety LT B
L] 141 soF 184 s
» pTE Lo 154 an
] (I SLH (ET] e
" 800 atn 184 Y
- 320 wey 1an 4
- 3420 1 L] ]
. 3430 &cn [A1] n
4 320 el Lau B
3 LR s [t i
] Aiin-g ate bTEL .
1 2141 who ComTEN “
1 23301 ELT) ETEL 3
3 2330-1 238 nreL )
3 2350 e (L] i
] 3330-1 ELE el 2

® @ @ ® @ ® o ® © 9 ® ® ° @ O @ ® @& O B




Device History Report

This report lists those devices appearing on
the Device Maintenance Report. All short-
term, mid-term, and long-term failure counts
in every failure category are shown along
with activity counts. This report and the
Volume History Report are used to determine
if the failures are due to the device or with
the media.

1 This report is for a specific device — in
this case disk drive 37E.

2 This section shows failures and
activity for last 14 days and the
historical total.

3 All failures ever logged against this device
are listed.

4 This section shows mid-term data
for failures and activity.

5 This section shows which media
volumes (in this case, which disks) have
been last mounted on this device.

Device 1/O Error Audit Report

This report is produced only by the Offline
Monitor using data from the active Error
File. It is a detailed list of all devices
exceeding the predefined threshold on the
Error Definition Statements, An equivalent
message would have been sent to the
operator's console by the Online Monitor
for every device listed here if it was in
operation.

1 Every device having an Error Definition
Statement with the appropriate
parameters specified and failure threshold
reached or exceeded will be shown,

2 Thevolume serial number is shown for
devices using volumes.

3 The number of errors shown equal or
exceed the threshold count for every
entry.

4 All data for the same CPU is shown in the
same report.
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MEDIA MAINTENANCE REPORTS

These reports are similar in nature to selection capability gives media « Volume History Report

the Device Maintenance Reports, but maintenance personnel a valuable

Sl ; : . e Volume I/O Error Audit Report
are for media (disks and tapes). Nearly tool in addressing media problems.

all of the reports are produced during ~ The Media Maintenance Reports * Disk Error Track Report
the update of the history files and are consist of the following: s Failure And Activity Time Analysis
used to control the day-to-day Report
iviti i intenance intenance R rt
> Faig:svcl)inizIOfgnheDng?h?;Lir:fari gcoals i i Nl » Inventory Control Report
; - i s Failure Bias Report For Tape - ;
of this effort is to eliminate bad \aliives P » Media Audit Report
volumes from the library. Extensive
Volume Maintenance Report ® L]
This report lists only those volumes which L JUNNSEN AFETERS, INCs KU OATE <« Bl 1650 °
experience failures exceeding the . gt VOLUME WAiNTENANED WEPEET ]
established thresholds. The serial number TN ) e Lmowm MIEe  mim o UERC S MMl W o
of the volume is shown along with the Bt ey il B Sple e g .
device using the volume at the time of PR i P v el 1 10 g oo s oy TR 4 5
failure. The higher any threshold is set, the TEus BT savany ;;; : T‘ni. 3002 13 " EEEEE@% EE;;E? 45‘ i
foes likely the failure willbs tapnde * e Balifms 0 1 1 B oiE I Sow *
Thresholds should be set such that the size e far0 gy oo o 4 giltae. Satn o L]
of the report corresponds to the ability of ! MR el it w A e Y e
the maintenance staff to follow up the i nih ifhiace satan 3 N Didiamn  oaimear  he mewsoe »
errors listed within the next day. The ., Wea  eci e i RS- vt ot S .
intended result is managemenf directed . o] s Botesd w0 2 oliisran  Daiieais HH ARhRERAL .
w20 Ly nRTeY io A2 o1/15/80 B7a15.55 s
maﬂlﬂfenance- TE®F WRITE ERRGES 20 BEy eoass | i 20 anisrec 044,321 s
. L]
1 Every type of error defined on Error L] .
Definition Statements is captured from ° .
the Error File and maintained by ALARM.
Only errors exceeding the thresholds are . S
reported here. ° L]
2 Physical and logical address is displayed L] L
if different from one another. . -
3 Threshold for devices are for mount time. ™ ™
4 The Job Name in the Error File is displayed ° ®
if present. ® °
Failure Bias Report For Tape Volumes ° ®
This report is similar in concept to the @ AL FORREEH ETSTEAS. E L. HUNUAE - DIF18780 -
¥ : A % vERSITN PAGE 2
Failure Bias Report For All Devices " batwans w145 weroxrron e voumes | o
descrled earller bu' for tape VOlumes' The 1 ¥ T OF vORUMES EXPERJENCED MERCENT OF YOLUMES EXPERIENCED
tape volumes experiencing the most L] 3 e ] R e ®
“ failures are shown at the beginning of the - i, A .
report. Volumes are listed on the report mRL e S
until 80% of the errors are accounted for. ® : sousis 10 .
Volumes experiencing temporary and ® A o ™
permanent errors are shown in separate s E‘; °
lists. Inhouse media maintenance is w3
directed to those volumes with the worst . 'y =
problem. [] x L]
T
3 L] GuiLTl H .
1 Report can be forany devices having
mountable volumes. . .
2 Indicates clearly if the tape problems are L 4
limited to just a few volumes. . “
3 Sorting in descending sequence allows L] L]
inhouse personnel to address the worst ° °
problems first.
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Volume History Report

This report is used to resolve device versus
volume cause of error by showing a trace of
where (which devices) a volume has
experienced error when used previously.
Volume histories are produced for all
volumes appearing on the Volume
Maintenance Report. This method of
producing selected histories is intended to
give error evaluation personnel a complete
frame of reference in which to view daily
exceptions.

1 The particular volume experiencing
problems.

2 This sample report is for a disk volume.
Same report is used for tape volumes.

w

The number of times since volume was
put in service that it exceeded error
thresholds and appeared ona
maintenance report.

4 The last fourteen uses of the volume are
displayed.

§ The current use which caused the volume
to be listed.

6 Summary information for this velume for
four months of use.

Volume /O Error Audit Report

This report is produced by the Offline
Monitor using data from the active Error
File. It is adetailed list of all volumes
exceeding the predefined threshold on the
Error Definition Statements. An equivalent
message would have been sent to the
operator's console by the Online Monitor
for every volume listed here if the Online
Monitor was in operation.

1 Any of the errors described on the Error
Description Statements can cause the
volume to be listed if the threshold is
reached.

The specific unit on which the volume
resided is displayed.

%]

3 The job name is listed if available in the
Error File.
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Disk Error Track Report

This report is produced either during the
update run or by the Offline Monitor. It
provides a detailed list of track addresses
experiencing Data Checks or Equipment
Checks. This report indicates the scope of
this kind of problem and provides operations
personnel with sufficient data to solve

the problems.

1 The appropriate Error File sense bits are
tested to indicate if the error was
temporary or permanent. Furthermore, if
the Data Check bit is on, the word “DATA"
appears in the entry; otherwise 'EQUIP"
appears.

2 The data set name is determined at report
run time by searching the VTOC. If the
pack is not mounted, ‘VOLUME NOT
FOUND' is displayed.

Failure and Activity Time Analysis Report

This report shows the distribution over day
of permanent errors, temporary errors,
mounts, and appropriate 1/O activity recorded
by the Error File. This information can be
used to determine if there is a relationship
between failure rates, time periods,
equipment utilization, and operations
personnel. Special action, such as cleaning
tape drives more frequently, may be
required of operations personnel.

1 Report can be for disk or tape devices.

2 Report can be for any specified time
period.

3 Over half of the temporary errors and all
of the permanent errors occurred in this
four hour period. This may indicate
handling problems by the graveyard shift.
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Inventory Control Report

This report provides a manageable quantity
of output for use as a reference report.
There is a page eject on changes in device
type. A wide range of selection parameters
may be used including volume serial

number ranges or prefix ranges so thatalist

of volumes could be distributed to the
owners of the volumes.

1 This report was limited to those volumes
created in December.

2 This information is available for disc
volumes only.

3 The number of errors shown indicates to
the librarian or the user if the tape is

experiencing read/write errors and should

bereplaced. Also note that only tape

volumes that had errors are shown on this

sample report.

Media Audit Report

This report identifies media caused failures
for mountable devices. Media caused
failures may be inferred by noting failures
occurring on one volume mounted on a
drive where the preceding and succeeding
volumes have few or no failures. A series of
volumes experiencing failures indicates
device failure — grthat improper or
inadequate cleaning was performed.

1 Report is sorted on date and time within
device.

2 Every device with mountable volumes is
displayed. This sample is for 3330-1
disks on devices 343, 344 and 345.

3 This notation shows the number of
mounts that experienced no failures for
that entry.

4 A series of 24.00 times indicates that
volume FMISHR resided on 344
permanently.
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MANAGEMENT REPORTS

Most of these reports are normally
produced on demand from the history
files. In addition, each calendar
quarter a summary of failure and
usage is sent to JSI, who then
produces user comparison reports
and distributes them to those that
participate. The management reports
provide an overall picture of the
installation’s reliability problem,
including the size of the problem and

This report provides management an
evaluation statement on the current month-
to-date performance of each class of
equipment in the installation. Mean-time-
to-failure is used as the common
denominator to make valid reliability
evaluations. A comparison is shown in this
example of the current performance to
historical performance so that the trends
are readily identified. This report is often
run during the update cycle on a regular
basis.

1 Alldevice types described to the ALARM
system are included.

2 All of the units for this equipment class
are summarized. Forexample, there are
10 1BM 3420 mod 8 tape drives described
in this entry.

3 A subjective evaluation determined by
the relationship of current month data
compared to historical data.

4 Options in this report make it possible to
compare current month data against
previous month.

This report summarizes permanent errors,
temporary errors, and /O activity for each of
four cansecutive months from the current
month backward. It can be produced for
each class of each vendor's equipment and
provides a trend analysis at this level. The
data provides management with a good
overview of reliability, if it is getting better
or worse, and shows how reliability relates
to activity.

1 Report is for any class of equipment.

2 Although activity was down in December,
failures increased.

3 Repaorts can optionally report 110 to
failure instead of MTTF.

4 Problems in December were solved and
January is the best of the four months.

the cause from a histarical
perspective. The goal of this analysis
is to improve system performance by
reducing hardware and media
failures. The management reports
consist of:

* Error Summary Repert By Device
Type

* Device Error And Activity Summary
Report

¢ Comparative Device Reliability
Report

* Device Class Summary Report
* ALARM Users Comparison Report

* ALARM Users Comparison Detalil
Report

* ALARM Vendors Comparison Report
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Comparative Device Reliability Report

This report compares all devices in a given
equipment class on I/O activity and error
count. The most reliable device can be
readily identified if a sufficient time period
is specified. Each of the two graphs are
separate entities. The device with the
highest number of selected errors is
graphed with a full line of asterisks, and
errors for all other devices are graphed to
scale.

1 The device with the worst problemn was
little used.

2 The device used the most had no
permanent errors.

3 Any of the errors described on the Error
Definition Statements can be chosen to
be reported.

4 Total number of errors in the period is
displayed,

Device Class Summary Report

This report provides total information on all
error types summarized at the device class
level for each vendor. Management can use
this information to investigate the
relationship between one type of error with
another, to give maintenance personnegl a
way to monitor rare and unexpected types
of errars that frequently could be
overlooked, and 1o provide a means of
finding out why different vendor’s plug-
compatible equipment is behaving
differently in an identical environment
using the same media.

1 All error patterns are listed.

2 Mid-term data for last four months is
included.

3 Too small to measure on a per unit basis.
4 This error never has occurred.

JOMNEON ETSTEMS,

CambabaTive

E¥ MEPURTING DEVILES = 32 3 ROTE ®8 1AL LESS RELIABLE EQUIPKENT

; e
1 COUNT &A5 DESTRIBUT (0% (wOBET= L EN
1 T T e
1 e 1
1 [

1 o 1
L ] ]
1 n 1
[ 1

i

© i

a 1

¢ 1

- 1

L] 1

% i

& ]

B

0 L

Q ]

-] L

o 13

] 1

1) 1

s L

9 1

L] 1

e L

§

i

)

EVICE RELIABILATY WE@0s1

&3

B T T )

whE

EnrmhanmonsBalen flunnbala
"

(=409

wae SusMARY BY WERDDR ses
VEMDOR UMITS  ACCESSES  EARORY
ITEL EH] 22a400 :

PEAM B W EREONS

JOANSON 3¥STEMS, [NCEa

OEVECE CLASS SUMNARY BEROIST

32 UMITHe P2k AWE ACTIVLEY UAYS wlThEW OS/DR/TT DLALIEQ

TaTAL Ta-HA, AVE Aamri AVE ANERAGE [0
EHEAS RS ERRORSSUNTT PEN ERRORIKE
582,425 RS LA .10
LI 13fadd 891
! o9 a3
230344 3.3y 1330
¥ 07 a0
[ERREL Baall .73
©2 2.10 3.08
a7 03 0
38 .65 .00
L) -ar «00
o .04 o0
1 +0
o0
-0
Babd
i
4al%
(0
L8
-
-00 3
.00
=T




Alarm Users Comparison Reporl

This report is produced by JS!| every
calendar quarter from the data supplied by
gach user of ALARM. This report imparts a
view to each user of his performance within
his vendor group and compared to users of
other vendor's equipment. The report ranks
users (best to worst) within each vendor
group, and displays each vendors’ reliability
averages for permanent and temporary
errors.

1 Actual vendor names are shown in
distributed reports.

2 Each graph is scaled so that the best
user is shown with asterisks or periods
across the width of the graph.

The best!

w©

Alarm Users Comparison Detail Report

This report is part of the JSI quarterly
comparison series. It provides the backup
data for the graphs above. |t displays
activity and reliability data for the same
device type at each participating location.
It is primarily used by the DF Manager, to
compare his performance for the same
equipment with other sites. From this
comparisen, he is able to ascertain if his
equipment is up to industry standards.

1 A separate report for each device type.

2 Actual vendor and CPU-ID is shown for
the quarterly reports.

3 Since there were no permanent errors,
hours per permanent error is set at the
total hours in operation.

Alarm Vendors Comparison Report

This report is the last of the JSI quarterly
comparison serles. It provides a summary
of the data shown in reports above. It is
primarily used to compare plug-compatible
equipment for the various vendors at a
glance.

1 Same report provided for other devices,

2 The most reliable device in terms of
MTTF, but not in terms of seeks-to-failure.

3 Anamazingdifference inreliability for
the five vendors!
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24 ABOUT JOHNSON SYSTEMS
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Johnson Systems, Inc., is aninternational software company headquartered in
MclLean, Virginia, a suburb of Washington, DC with offices in Dallas, London
and Disseldorf and representatives worldwide. JSI specializes in performance
related data center management software products,

Founded in 1971, JSI began by providing performance services o data center
managers concerned about the efficiency of their computer resources. Based
on this first-hand experience, JSI designed its first product, the Job Accounting
Report System, now known worldwide as JARS. The first version of JARS,
developed for DOS users, was installed in 1972, The OS version followed in
1973, and JSI was on its way to a goal of *'providing complete data center
accountability.”

As the chart shows, now more than 2,000 Johnson Systems’ job accounting
packages have been installed around the world. JARS is the most widely used
package of its kind, setting the standard against which all other job accounting
packages are measured.

Meeting the data center manager’s needs has been JSI's commitment from the
beginning. To this end JS| personnel stay closely involved with data centers of
all sizes and configurations. Recently, JS| installed inhouse twin 4331 CPU's
dedicated to product development and customer support, one of the first data
centers in the world to run this configuration.

Under the JSI theme of commitment, TSO support was introduced in 1974,
POWER/VS support in 1975, graphic reporting capability in 1976, CICS/VS
support in 1977, MVS and VM supportin 1978, and DOS/VSE and IMS/VS
support in 1979. Current versions of OS and DOS systems reflect JSI's concern
to stay on the leading edge of full data center accountability.

In 1977, Johnson Systems introduced UMAX, the CICS/VS Utilization Monitor
and Chargeback System, designed to provide data processing managers a tool
with which to make effective analyses of CICS/VS acitivities. Data provided by
UMAX yields a thorough picture of CICS/VS system accountability. UMAX
measures CICS/VS user productivity, monitors the CICS/VS environment,
evaluates software efficiency, and provides data for equitable customer billing
and cost distribution.

APEX, Johnson Systems’ Automated Planning and Execution Control System,
was designed and tested by a select users group from the ground up. Il
completely automates the control of a data center’s production workload.
Released in 1977, APEX is the mosi powerful new concepl for data center
management since the introduction of the Operating System.

In 1880, Johnson Systems introduced ALARM, a Hardware Reliability
Measurement System with which a user can pinpoint hardware and media
reliability problems. ALARM permits the DP manager to control vendor
maintenance, enhance hardware reliability, and maximize his system's
performance,




